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Introduction

This Appendix discusses the construction of the Wild Horse Ridge Tank Seam Erccess road and

portal pad. (Areas TS-16 and TS-17 on Plate 2-3G) Cut and Fill volumes have been determined for the

road and pad and are summarized in Tables 5K-l and 5K-2. Also included is an operational slope

stability analysis and a reclaimed slope stability analysis. Pre-mining, Operational and Post-mining cross-

sections are detailed in Attachment B of this Appendix. The as built slopes are at the same angle as the

design analysis for slope stability.

TS-16 Constructions DescriPtion

Construction in this area included the widening of the switchback and adding two passing areas in

the road. Construction began at the switchback and the material cut out of the side of the mountain to

widen the turn was used just below the switchback and in the area around cross-section 4 to widen the

road in these areas. Topsoil was recovered to a depth of 6-10 inches from the areas where the road was

widened generating approximately 124 cu. yd. of material. The topsoil generated at the switchback was

used at the same sloPe.

The area included in TS-16 will not be reclaimed but will be used for post mining access to the

hunting cabin as described on page 4-7. During construction silt fences will be used below all cut and fill

areas, Upon completion of construction all disturbed slopes will be covered will erosion control matting

and reseeded (See Appendix 7-K). Cut slopes, fill slopes, and fill placement will follow the

recommendations given in the Slope Stability analysis and repon, included in Attachment B. A

summary of the cut and fill volumes is shown Table 5K-1. Cross-Sections are shown in Attachment A.
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Table 5K- l

TS- l6 Summary of Cut and Fill

TS-17 Construction DescriPtions

Construction will began at the hunting cabin turn off. Topsoil was removed form the

project cut areas (Table 5K-2) and placed in the WHR Tank Seam Topsoil Stockpile looated east

of the pad. Material was then removed from the road cuts and compacted around the outside of

the switchbacks located inside the area in order to allow it to be widened. As the cut progresses

into the pad, topsoil was removed prior to the road cut being made and placed in the storage pile.

Curs were made starting at the east end of the pad and moving towards the west. Most of the

marerial will be hauled approximately 200 ft. and placed at the Cross-sections are shown in

attachment A.
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Cross
Section

Cut Vo.
(Cu Yds.)

Topsoil
(Cu Yds.)

Fi l l  Vol .
(Cu Yds.)

Excess
(Cu Yds.)

Amount
Hauled

Avg Haul
Dist. (Ft)

Cum. Vol.
(Cu Yds.)

I 1,982 *36 1,291 655 cut t6 l 450 -65s

) 741 -28 860 147 Fi l l -0- -0- -508

3 52 -30 319 297 fill ,0- -0- -21 I

4 35 -30 161 1s6 fil l -0- -0- - ) )

Totals 2,810 - t24 2,631 l 6 l 450
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Table 5K-2

TS-17 Summary of Cut and Fill Volumes

Area
Cut Vo. (Cu

Yds.)
Topsoil (Cu

Yds.)
Fill Vol. (Cu

Yds.)
Excess (Cu Yds.)

Amount
Hauled

Avg Haul
Dist. G0

Cum. Vol.
(Cu Yds.)

0+00 0 0 2,445 2,445 fill 2,445 300 2,445

0+50 0 0 3,038 3,038 fi l l 3,038 300 5,483

t +00 30 0 2,179 2,149 fil l 2,149 300 7,632

I +50 50 0 2,056 2,006 fill 2,006 300 9,638

2+00 1,909 0 1,046 863 cut -0- -0- 8,775

z+50 5,447 0 1,446 4.001 cut -0- -0- 4,774

3+00 3,791 0 1,844 1,948 cut -0- -0- 2,826

3+50 2,37 5 0 676 1,699 cut -0- -0- 1,124

4+00 1,453 0 240 1,213 cu t 0 0 86

Totals 15,055 1,764 14,969 9,638 300

Topsoil depths vary from 6-10 inches along the access road and are 8 inches at the pad

site, but may be as deep as 20 inches along the northeast edge of the pad (Appendix 2-G).

Assuming a topsoil depth of 8 inches approximately 1,400 cu. yds. of topsoil will be recovered

from the construction area. The topsoil stockpile holds 1,760cu yds. of material.0.7l acres need

to be reclaimed.

AU6
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Silt fences will be placed below the disturbed area before both construction and

reclamation begin. During the initial road cut, care was taken to prevent disturbed material from

migrating downslope in the following manner. The initial removal was made using a backhoe.

Trees and/or shrubs immediately ahead of the cut was removed by pulling them back into the

previous cut. Using the backhoe, a berm was created on the downhill side of the cut, as shown in

Figure 5G- I . When the berm was in place, the road cuts started as shown in Figure 5G- l and

5G-Z using a backhoe and/or front end loader. The road cuts was made into the slope towards

the cut face rather than parallel to the slope, which resulted in any rocks or sloughage dislodged

by the equipment during the road cutting to be contained within the berm.

Cut slopes, fill slopes, and fill placement will follow the recommendations given in the

Slope Stability analysis and report, included in Attachment B. Large boulders will also be

placed according to the report. Where possible, care will be taken to avoid disturbing large trees

of commercial value and any canyon sweetvetch plants located in the area (see chapter 3).

Exposed slopes will be covered with erosion control matting as described in Appendix 7-K.

This procedure was followed for the construction of the Tank Seam portal pad as well. A

road was cut across the entire length of the pad and a berm established. The backhoe was then

turned into the mountain and start widening the pad, first reoovering the topsoil.
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l
Final crowning of the road, laying of road base and installation of permanent ditches was

completed following the initial road contouring. The road contours are shown on Plate 5'2G.

During reclamation, the cut and fitl process described above will be reversed. The

reclaimed slopes will be reconstructed to approximate original contour. Subsoil material will be

compacted in a minimum of l2 inch lifts. A minimum 8" of topsoil will be placed un-compacted

over the regraded area. Topsoil material will be pocked to aid in water retention and runoff

control during vegetation establishment (See Appendix 7-K). I The 1,000 cu. yds. used in TS- I 5

and any material used in TS-7 and TS-8 will be replaced by material from TS-5 during

reclamation. All material moved will be sampled for toxicis according to table 50- I

Most areas of the road will remain in place for post-rnining access to a hunting cabin.

These areas are shown on Plate 2-3G and are labeled "area not requiring recontouring or topsoil

within the disturbed boundary". The remaining areas of the road will be completely removed

and used for fill material during the cut and fill process and the pre-mining road will be restored

as shown on the cross-sections in Attachment A. A more detailed description of the hunting

cabin can be found on page 4-4 of the MRP. No culverts will be removed since they are needed

for access to the hunting cabin. During construction I0000 cu. yds. Of material was hauled

to TS-15 as described on page 5J-13. Any additional material generated due to miner variations

will be hauled to TS-7 and TS-8 for reclamation in those areas.
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Attachment A

Cut and Fill Calculations
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Volume measurements were made using "Quicksurf' 3D modeling software with

AutoCad. They are based on the contours shown on Plate 5-7G for pre-mining configuration,

Plate 5-2G for operational configuration, and Plate 5-6G for post-mining configuration. Cross-

sections for each configurations are shown on the following pages. The locations of the cross-

sections are shown on Plates 5-6C and 2-3G.
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Table 7-23 Summary of Storm Runoff Calculations for t0 Year 6 Hour Storm (cont)

t Watershed Curve Number
CN

Time of
Concentration (Hr)

Drainage Area
(Acres)

Peak Discharge
(CFS)

l-

AU-20 76 0 .119 12.38 1.48

AU-z1 76 0.130 9.57 1 .11

AU-22 76 0.090 12.r3 1,57

AU-23 76 0.099 5.56 0.91

AU.24 76 0.1 19 13.89 r.66

AU.25 76 0.087 2.27 0.30

AU.26 76 0.1077 8.72 1.08

LU-27 76 0.027 0.2 0.03

AU.28 76 0.30 0.70 0 .11

AU-28A 90 0.025 0 .17 0.r2

AU-29 76 0.21 1 .23 0.20

AU-29A 76 0.020 0.46 0.05

AU-30 76 0.029 0.49 0.08

AU-31 76 0.048 z.2r 0.32

AU-32 76 0.036 1.84 0.28

AU-33 76 0.040 0.71 0 .11

AU-34 76 0.045 1.84 0.27

AU.35 76 0.032 0.2 0 .13

AU-36 76 0.031 0.75 0 .12

AU-37 76 0.198 139.82 13.64

AU.38 76 0.094 8.97 1 .15

AU.39 76 0.048 1.26 0 . 1 8

AU-40 76 0.283 t97.5 15.96

AU-41 76 0.100 1 1 . 5 9 t .46

AU-42 76 0.002 4.24 0.67

I eu-43
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l / o
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Table 7-23 Summary of Storm Runoff Calculations for 10 Year 6 Hour Storm

Sized for the 100 Yr - 6 hr stolrn event.

7 -r72 qu6 2 2 20dtl

Watershed Curve Number
CN

Time of
Concentration (Hr)

Drainage Area
(Acres)

Peak Discharge
(CFS)

AD.lA 76 0.090 3.70 0.48

AD.1B 76 0.037 2.r2 0.32

AD-2A 76 0.040 a.97 0.1s

AD,28 83 0.025 1.08 0.41

AD,2C 83 0.012 0.2s 0.10

AD.3A 76 0.034 t.49 0.23

AD-38 76 0.034 0.78 0.12

AD-4 83 0.011 0.08 0.03

AD.5 76 0.056 2 .13 0.30

AD-6 90 0.220 1.39 0.81

AD-7 90 0.145 2.95 1 .83

AD-8 upper 90 0.021 0.70 0.48

AD-8 lower 90 0.247 2.79 r.59

AD-9 90 0.069 0.3s 0.23

AD-l0 upper 90 0.026 0.30 0.20

AD-l0 lower 90 0.078 0.65 0.42

A D - 1 I 95 0 .011 0.69 0.65

AD-l2 upper 90 0.020 0.22 0 .15

AD-12 lower 90 0.076 0.34 0.22

AD-13 9 1 0.106 1 . 7 8 r.z3

AD.14 90 0.009 0.08 0.05

AD-15 90 0.069 1.83 r.z0

AD. l6 90 0.030 0.77 1.24

AD-17 90 0.0r9 0.24 0 .16

AD-18 90 0.170 0.9 0.55

AD.19 90 0.009 0 . 1 5 0 .10

AD.20 90 0.0102 0.65 0.44

AD-21 90 0.0061 0.23 0.16

5t18l07



Table 7 -24 Summarv of Division Ditch Calculations

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

(In.)
Ditch Bottom

Width
(F0

Top
width
(F0

Depth
(Ft)

Typ.
Side Slope

H:V

Measured
Slope 7o

AD-3A Soil
D -1D 0 1.33 0.67 1 :1

2 Min
11 Max

D-ZD 0 1 .33 0.67 1 : 1
6 Min

20 Max AD-3A, AD.5 Bedrock

D-3D 0 2 1 1 : 1

2 Min
6 Av.

l8 Max AD.3A, AD.5, AD.7

Soil
Soil

Grouted

D-4D 0 2 I 1 :1

2 Min
6 Av.

17 Max AD.14

Soil
Soi l

Duo 6"

D-5D 0 1 .33 a.67 1 : 1
4 Min
10 Max AD-9 Soil

AD-3A, AD-5
AD-7, AD-9, AD-l0

AD-12, AD-T4 Soi l
D-6D 0 3 1 . 5 1 : 1

2 Min
4 Max

D-7D 2 3.5 0.75 1 .5 :1

2 Min
6 Av.

55 Max

AD-lA, AD-18, AD-zA
AD-28, AD-zC, AD-38

AD-4, AD.6, AD-8

Soil
Soi l

Duo 6"

D.8D 0 2 I 1 : 1
2 Min
7 Max AD-l3 Soil

D.8D
Water Bar 0 T4 0.33 6 :1 3 Av. AD-l3 Soil

4 Min
10 AD-15 Soil

D-9D 0 2 I 1 : 1

1 . 5 : 1
7 Min

50
AD-6, AD-38, (part)

AD.zB, AD.zC
Dso 4"

Bedrock
D-1OD I

I 3.33 0.67

D - I 1 D 0 I 0.5 1 : 1
41 Min

Near Vert. Tipple Wash Hose
Grouted
Rip-Rap

D-12D 0 1 0.5 1 : 1 81Av. Tipple Wash Hose Soil

D-13D
Water Shed 0 6 0.5

10 :1
2: l 0.5 Av. AD-6 Partial Soi l

0.06 Av. AU.4A Soil
D-14D 0 1 .33 0.67 1 .5 :1

D.15D 0 2.00 1.00 1 : 1 0.05 Av. AD-l6 Soil

D-16D 0 1.50 r .75 1 : l 0.05 Av. AD.18 Soil
L

Notes:  l . Dimensions given indicate minimum requirements.Actual dimensions may vary. Minimum

requiredcross.sectionswil lbemaintained.
z. The use of line drainage ditches is required when flow velocities exceed approximately 5 feet per

second. Rip-rap may be installed where not required.
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Table 7 -24 summarv of Division Ditch calculations (cont)

Depth (Ft) Type
Side Slope H:V

Measured SloPe
Vo

Contributing
Watershed

REQ'D Av.
Rip-Rap Size (ln.)Ditch Bottom

widrh Fr)
Top Width

(F0
2 Min

8 Max
AU-5 Soil

D-I U z l.33 a.67 1 : 1

D.2L] 0 1 . 3 3 0.67 1 : 1
7 Min

l0 Max
AU.6. AU-l I Soi l

D-3U I 2 0.5 1 : 1
4 Min

18 Max
AU-8 Soil

1 Min

10 Av.

18 Max

AU.TO

Soil

So i l

Dso 6"
D.4U 4 I l .5 : l

D-5U U I 0.5 l : l
4 Min

t3 Max
A U - 1 5 Soi l

3 Min

16 Max
A U - I 4 Soil

D-6U 0 1 . 3 3 0.67 l : l

I  Min

l6 Max
AU-12 Soil

D- iU 0 1.3 : i 0.67 1 : 1

l : l
2 Min

3l Max

AU-1,  ATJ. IA.  AU-18,  AU-IC,

AU.2, AU-20, AU'28
Soil

D-8U z 4 0.67

D,-a L l 5 I l : l
1  Min

6 Max
AU-16

Soil

Dso 4"

D - ] U L  I  3 4 0.5 l : l
3 Min

10 Max
A U - 1 7 Soil

3 Min

8 Max
Misc. road damage Soi l

D - l ] L  I  0 z I 1 : l

3 Min

9 Max
A U - 1 8

Soi l

Dso 4"D - 1 2 U  I  o 3 1 . 5 : 1

D . I 3 U 0 z I l : l
2 Min

23 Max
Misc. road damage Soil

Sed Pond A Outlet
Dso 4"

D.o 1o*D - l 4 L j
^ ) . f , 0.s 1 . 5 : 1

6 Mtn

66 Max

5 Min

16  Max
AU.3 Soil

D -  1 5 l J

DfrU

0 2 0.67 1 .5 : l

0 2 0.67 1 . 5 : 1 10  Av . AU-18 Soil

7 -Lr4 Atrti 2 2 2007 5tr8l07



Depth
(F0

Type
Side Slope

H:V

Measured
Slope 7a

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

(rn.)
Ditch Bottom

width
(Ft)

Top
widrh
(F0

L -
D . l7U 0 2 0.67 1 .5 :1 13 Av. AU.1A Bedrock

0.67 1 . 5 : 1 5 Min AU.1 Soil
D- l8U 0 2

6 Av. AU-28 Soil
D.19U 0 z 0.67 1 . 5 : l

0.67 16 Av. AU.42 Soil
D-zOU 0 1.33 l : l

D-21U 0 2 1 .0 1 : 1 13  Av . AU.43 Dso=3"

D-22U 0 3 1 .0 1 .5 :1 11 Av. AU.19, AU-25 Dso=6"

19 Av. AU.36 Soi l
D-23U 0 1 . 1 6 0.58 1 : 1

D-24tJ 0 2.00 1 . 0 1 : 1 14 Av. C.28U Soil

0.5 16 Av. AD.l7 Soil
D.25U 0 I 1 : 1

D-26U 0 1 0.5 1 : 1 24 Av. AU-32 Soil

D-27U 0.s0 0.9 0.3 1 . 5 : 1 13 Min,  30 Max .  c-31U Bedrock

1 :1 14 Av. AU.33 Soil
D-2rlu 0 1 0.5

D.29U 0 1 .33 0.67 1 : 1 8 Av. AU-34 Soi l

13 Av. AU.25 Soil
D-3OU 0 1 . 1 6 0.58 1 : 1

D-31U 0 3 r .0 1 .5 :1 12  Av .
AU-20, , AU.3O, D.

37U
Bedrock

D.32U 0 t
.f 0.5 1 :1 17 Av. AU-30 Soi l

18 Av.
ALJ-27, AU-28, AU.29,

AU.29A
Soil

D-33l.i 0 1 .0 0.50 1 : l

D-34U I 2.7 4 0.58 1 . 5 : 1 1 1  A v .
AV-24, AU-23,

AU.28A
Soil

10 Av. AU-29, AU-27 Soil
D-35U 0 1.725 0.75 I . 5 :  I

8 Av. AU.27 Soi l
D-36U 0 1 .0 0.5 1 : 1

8 Av. ATJ-26, AU-21 ,AU-22 Soil
D-37U 0 1 .5 1 .0 1 . 5 :  I

D.38U 0 1 .5 1 .0 1 . 5 : 1 12 Min,  20 Max AU-21 , AU.22 Dso=3"

D.39U 0 0.75 0.5 1 . 5 : 1 10 Av. AU-28 Soil

Table 7 -24 summary of Division Ditch calculations (cont)

7 -115
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Table 7 -24 Summary of Division Ditch Calculations (Cont)

Bottom
width

Type
Side Slope

H:V

Contributing
Watershed

REQ'D Av.
Rip-Rap Size

Soil, Dso:3

20 Min,45 Ma,x

Notes:

2.

l . Dimensions given indicate minimum requirements. Actual dimensions may vary.
Minimum required cross-sections will be maintained.
The use of riprap to line drainage ditches is required when flow velocities exceed
approximately 5 feet per second. Riprap may be installed where not required.

7 -tr6 ,r,b6 2 2 2007 5lt8l07



*l Diameter
/ i .  \

Type Contributing
Watersheds

Slope
(ft/ft)

Outlet Condition

Bedrock I
IC.21U 36 CMP Right Fork Drainage 0.uo

20 CMP AU-Tg, AU-25 0.06 Soil
C-22U

C.23U 36 CMP AU-36, AU-35, C.24U
,c-28U

0.06 11" rip-rap

C-Z4U 3Z CMP AU-40, , c-26u 0.06 10" rip-rap

AU.39, AU.32, AU.33, 0.06 8" rip-rap
C-26U 30 CMP

C-Z7U 15 CMP AU-31, C-31U 0.06 4" rip-rap

C.28U 15 CMP c-29U, AU-34 0.06 4" rip-rap

c-29L) 15 CMP AU-20, AU-21 , AU-22
AU-26, AU-30

0.06 3" rip-rap

C-3OU 15 CMP Abandoned In Place 0.06 Soil

C-31U t2 CMP LV-27, Au-29, AU-
z9L, C-38U

0.06 Soil

C-33U z4 CMP AIJ.ZA, AU.28A, AU.37
,AU-23

0.06 8" rip-rap

C.34U 24 CMP AU-38, C-27U, C-33U,
AD-19

0.06 8" rip-rap

c-35U 84 CMP Bear Creek 0.06 48" rip-rap

C.36U 1 5 CMP Abandoned In Place 0 . 1 1 3" rip-rap

C-37U 1 5 CMP Abandoned In Place

C-38U 15 CMP AU.28 0.08 Soil

C-39U t5tz CMP LV-22, 0.06 Soil

Table 7 -?sCulvert Characteristics

str&t07



Table 7 -25 Culvert Characteristics (Cont)

Culvert Diameter
( in.)

Type Contributing
Watersheds

Slope
(ftlf0

Outlet Condition

C-1D 15
CMP

flexible
AD.6, AD-38 1.00 24" rip-rap

C.2D l5
CMP, RCP

flexible
AD.2B, AD-zC, AD-

38, AD-4, AD-6
4.0 10" rip-rap

C-3D 2A slt pipe AD-3A 0.03 4" rip-rap

C-4D ZL CMP
AD.3A, AD-5, AD.7,

AD-14, C.lOD
0 .18 9" rip-rap

C.5D 18 CMP AD-9 0.08 Soil

C.6D r2 CMP AD. lO 0.48 9" rip-rap

C-7D 18 CMP Abandoned In Place

C-8D 18 CMP AD-3A, AD.s, AD-7 0.05 3" rip-rap

C.9D 18 CMP See C-8D 0.05 3" rip-rap

C-1OD 18 CMP Tipple Wash Hose 0.03 Soil

C .11D L2
CMP

flexible
AD-4A'

0.05
0.25

3" rip-rap

C-I2D 8 CMP AD-18 0.05 Soil

t
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WATERSHED CHARACTERISTICS
Disturbed Areas

Hvd
Slope length

Watershed CN Ar-ea (Ac') y (,%) 1 (.ft'\
66 1,300

95.s 520

90 1 .39

90 2.9s

59 320

64 140

400

100
760

r.7 720
8.0  I  ,130

2.0 220
20 110
64 340
8.0 s00
8.0 800

3.2 77 |

49.24 109

48j 6 126

47 .08 65

1 000
S:-10 CN

3.16

3 .16

3 .16

2.45

2.0s
3.  r6
3.16

2.05

3 .16

1 . l l

1 .11

1 .11

1 .11

1 .11

1 .11

1 .11

0.s3
1 .11

1 .11

0.99

1 .11

1 .11

1 .11

1 . l l

1 . 1 I

l . 1 l

l . 1 l

1 .11

0.97 72 440

3,70

2.r2

r .08
0.25

0.78  71

0.08 oi
2.13  73

P :  1 .5 "

T:1.67L
1 a6s+1) 7 Time of--

L:1900Y'' Conc (.hr\

0.050 0.090

0.022 0.037

0.020 0.040

0.015 0.025

0.007 0.012

0.021 0.034

0.020 0.034

0.007 0.01 1

0.034 0.0s6

0.131 0 .220

0.087 0.145

0.013 0.021

0. 148 0.247

a.042 0.069

0.01 5 0.026

0.047 0.078

0.007 0.01 1

0.012 0.020

0.045 0.076

0.063 0.106

0.005 0.009

0.041 0.069

0.018 0.030

0.01  1  0 .019

0.1 02 0.  I  70

0.00s 0.009

0.006 0.010

0.004 0.006

AD.IA 76

AD,l B 76

AD-2A 76

AD-28 83

AD.2C 83

AD-3A 76

AD.3B 76

AD-4 83

r.49 70 400

AD.5

AD.6

AD-7

76

AD-8 upper 90

AD-8 lower 90

AD-9

AD- 10 upPer 90

AD- 10 lower 90 0 '65

AD- l l  95 0.69

AD-12 upper 90 0'22

AD-12 lower 90 0'34

AD-13  91 1 .78

AD.14
AD.1 5

90 0.9

90 0.1 5

90 0.65

90 0.23

0.70 7 0 400

2.79 1.0 600

90 0.35 7.2 420

0.30 34 320

90 0.08 61 r20
90  1 .83 10.5  530

90 0.24 27

303

190
AD- 16* 90 0.77 22

AD-  17*

AD. l8

AD-  19*

AD-20*

AD-21
*Areas AD-16, AD- 17 andAD-l9 are ASCA areas treated by alternate sediment controls.

'\titi 2 2 2007
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WATERSHED CHARACTERTSTICS
Undisnubed Areas

and ASCA Areas Not Reporting To Sediment Pond
P =  1 .5 "

Watershed
AU.1

AU-1A

AU-18

AU-1C
AU-2

AU.2A

AU-28

AU.3

AU-3A

ATJ-4

AU-4A

AU-5

AU.6

AU.7
AU.8

ALj-9
AU. IO

AU.11
AU.1  2

AU. I3

AU. I4

AU-15

AU-16

AU-17
ALI-18

AU. I9
AU.2O

AU.2I
AU-22

I  8 (s+ l  )  
7

L:tffi
0s56
0.019
0 .015

a.072
0.045

0.046

0.049

0.047

0.009

0.056

0.018

0.062

0.035

0.056

0.030
0.060
0.082

0.027

0.030

0.013

0.030

0.035

0.091

0.091

0.091

0.086

0.071
0.078
0.054

'f:1 
.67L

Time of
Conc ftr)

0.094

0.032

a.026
0.120
0.075
0.077

0.081

0.078

0.016

0.093

0.029

0.1 04

0.059

0.094

0.050

0.100
0 .1  37

0.045

0.050

0.022

0.050

0.058

0.1  52

0.1  52

0.1  52

0.144

0 .119

0 .1  30

0.090

Hvd
Slope length 1000

CN Area (Ac.) y (.%) I (ft.) S:-10 CN

76 6.46 57 1,240 3.16

83 1.36 65 460 2.05

83 1 .16  59  330 2 .05

76 16 .40  72  1 ,950 3 .16

76 2.23 62 975 3.16

76 1.64 63 r ,025 3.16

76  3 .80  63  1 ,100  3 .16

76 3 .87  65  1 ,060 3 .16

7 6 0.30 64 140 3.  16

76 7 .97  63  1 ,300 3 .16

83 0.92 52 357 2.05

7 6 20.14 77 .3 1,700 3. 1 6

7 6 2.73 70.0 780 3. I  6

7 6 13 .46 69.4 I ,400 3. 1 6

76 4.95 85.7 720 3.16

7 6 4.77 64.8 1,440 3. 1 6

76 35.52 76.1 2,380 3.16

76 0.62 73.0 570 3.16

76 2.33 44.1 480 3.16

76 0.66 77.5 240 3.16

76 2.43 66.7 620 3.16

76 0 .e1  15 .6  300 3 .16

16 44.93 7r .0 2,580 3.16

76 30 .10  71  .0  2 ,580 3 .  16

7 6 36.55 7 r  .0 2,580 3.  1 6

7 6 36.03 60.5 2,190 3. I  6

76 12 .38  51 .5  1 ,563 3 .16

76 9.57 43.0 1,556 3.16

76 12.13 52.93 | ,112 3. 16

'\tlrj Z 22AAl
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WATEBSHED CHARACTERISTICS (CON't)
Undisttubed Areas

and ASCA Areas Not Reporting To Sediment Pond
P =  1 .5 "

Watershed
AU.23

AtJ-24

AU.25

AU.26

AU-27

AU.28

AU-28A

AU.29

AU-294'
AU-30
AU.31
AU-32

AU.33

.{u-34
AU.3  5

AU.36

AU-3 7

AU-38

AU.39

AU.4O

AU.41
AI,)-42

AU.43
Bear
C-reek

Area
QN (.Ac.)

76  5 .56

76 13.92

7 6 2.27

7 6 8.72

76 0.2

7 6 0.70

76  0 .17

76 r .23

7 6 0.46

7 6 0.49

7 6  2 .2 r

76  1 .84

7  6  0 .71

76 1 .84

76 0.2

76 0.75

7 6 139.82

76 8.97

7 6  r ,26

76 t97.5

76 1  1 .59

7 6 4.24

7 6 13.7

76 1,728

Slope
v (%)

52.7

59.3

46.1

s0.2
33.6

57 .6

3r.49

41  .1

55.7 6

49.5

63.6
81 .2

64.3

7r.0
s6.6
s6.3
60.3

75.3

7 5.r
62.8

62.3
46.1
7  t .2
58 .1

Hvd
length
1 (ft.)

1,268

I  ,710
980

1,354

190

300

300

160

176

265
570
460

460

s60
320
310

3,250

1,480

630

5,210

1,420
10

1,440
12,800

r 000
S=- 10 C-N

3.16

3 .16

3 .16

3 .16

3 .16

3 .16

1 .11

3 .16

3 .16

3 .16
3 .16
3 .16

3 .16

3 .16

3 .16

3 .16

3 .16

3 .16

3 .16

3 .16

3 .16
3 .16

3 .16
3 . l6

1 8 1 s + l )  
7

t=tffi
0.060

0.072

0.0s2
0.064
0.016

0 .018

0.015

0.013

0 .012

0.018
0.029
0.021

0.024

0.027

0.019

0.01 9

0.r  19
0.057

0.029

0.1  69

0.060
0.001

0.057
a362

't=1.67L

Time of
Conc (hr)

0 .1  00

0 .1 l9

0.087

0.1  08

a.427

0.030

0.025

0.022

0.020

0.029
0.048
0.036

0.040

0.045

0.032

0.031

0.1  98

0.094

0.048

0.283

0.100
0.002

0.095
0.604

2 2 2007
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Summary of Peak Flows for l0-year. 6-hour storm P=l.5"
(SCS type B distribution)

Watershed

AD. IA

AD. IB

AD.2A

AD.2B

AD.2C

AD-3A

AD-3B

AD-4

AD-5

AD-6

AD.7

AD-8 upper

AD-8 lower

AD-9

AD- 1 0 upper

AD- I 0 lower

AD-1 I

AD- 12 upper

AD- 12 lower

AD- I3

AD- 1-1

AD. I5

AD- I6

AD- I7

AD- I8

AD. I9

AD-20

AD.2I

AU- I

AU- IA

iDesign flow for the

B.C.

Watershed Peak O (.cfs]

Ati-23 0.91

AU-24 1.66

AU -25 0.3 0

AU-26 r .08

AU-27 0.03

AU-28 0 .1  I

AU-28a 0 .12

AU-29 0.20

AU-29A 0.05

AU-30 0.08

AU-3 | 0.32

Au-32 0.28

AU-33 0 .1  I

AU-34 4.27

AU-35  0 . r3

A t j -36  0 .12

AU -3 7 t3 .64

AU-38  l . l 5

AU-39 0. r  8

AU-40 r  5.96

AU-41 t .46

AU-42 0.67

AU-43 | .7 5

BEAR CREEK I 08. I 8

BEAR CREEK' 4N.70

Peak O (cfs.)

0.48

0.32

0 .15

0.41

0 .10

0.23

0 .12

0.03

0.30

0 .81

1 .83

0.48

1 .59

0.23

0.20

0.42

0.65

0 .15

0.22

1 .23

0.0s

t . 20

1 .24

0 . t 6

0 .55

0 .10

0.44

0 .  r 6

0.83

0 .51

Watershed

AU.l  B

AU-I B

AU-1C

AU-2

AU.2A

AU-28

AU.3

AU-3A

AU.4

AU-4A

AU.5

AU.6

AU.7

AU-8

AU-9

AU- IO

AU- I  I

AU-  I2

AU. I3

AU- I4

AU- I5

AU-16

AU- I7

AU- I8

AU- I9

AU.2O

AU-21

AU.2Z

Peak O (cfs)

0.44

0.44

1 .95

0.30

0.22

0.s0
0.52

0.05

1 .02

0.3s

2 .51

0.39

1 .72

0.72

0.60

4.05

0.09

0.34

0 .10

0.3s

0 .13

4.92

3.29

4.00

4.03

1 .48

1 .1 I

t . 57

event.

7G-6 'qtJdz zzti0l 
8t22to7

100 year, 6 hour storm



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AD-20

STORM: WATERSHED:

nisttiU,rtion: SCS TYPe 'B'

Precip. Depth = 1.50 in
Duration: 6.00 hr

Curve N"*U"t : 90
Time of Conc.:0.0102 hr
Area = 0.65 ac

OUTPUT SUMMARY

Runoff dePth :'O.egf i in
Initial Abstrastion = A.2222 in

Peak Flow = 0.44 cfs (0.6788 iph)
A tT :2 .50hrs

INPUT SUMMARY FOR W.S.: AD-21

STORM: WATERSHED:

oisiriU,rtion : SCS typ. 'n;

Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number = 90
Time of Conc. : 0.0061 hr
Area - 0.23 ac

OUTPUT SUMMARY

Runoff Oepitt = O.OOOO in
tnitial Abstraction = 0.2222 in

Peak Flow : 0.16 cfs (0.6803 iph)
A tT-2 .50hrs

B.C. -\bri 2 2 Ztiil/
. . ' j =

7G-20 8t22t07



PEAK
HYDROGRAPH GENERATION PROGRAM

NPUT SUMMARY FOR W.S.: AU-20

STORM: WATERSHED:

Distribution = SCS Type 'B'

Precip. Depth = 1.50 in
Duration : 6.00 hr

Curve Number = 76
Time of Conc. : 0.1 193 hr
Area: 12.38 ac

OUTPUT SUMMARY

Runoff depth = 0.1873 in
Initial Abstraction : 0.63 l6 in

Peak Flow - 1.48 cfs (0.1185 iPh)
A tT :2 .55hrs

TNPUT SLJMMARY FOR W.S.: AU-21

STORM: WATERSHED:

Distribution = SCS Type 'B'

Precip. Depth : 1.50 in
Duration = 6.00 hr

Curve Number :76
Time of  Conc. :0.1301hr

Area - 9.57 ae

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow - l . l  lc fs (0.11a9 iPh)
A tT=2 .55h rs

B.C. 7G-34

qud 2 2 zfiil;,|

8t22t07



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S. i AtJ-22

STORM: WATERSHED:

Distribution - SCS TYPe 'B'

Precip. DePth : 1.50 in
Duration: 6.00 hr

Curve Number :76

Time of Conc. : 0.0896 hr
Area :12.13 ac

OUTPUT SUMMAR'

Runoff depth : 0.1873 in
Initial Abstraction - 0.6316 in

Peak Flow : 1 .57cfs (0. 1286 iPh)
A tT :2 .53h rs

NPUT SUMMARY FOR W.S.: AU-23

STORM: WATERSHED:

Distribution - SCS TYPe 'B'

Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. : 0.0997hr
Area - 5.56 ac

OUTPUT SUMMARY

Runoff depth : 0.1873 in
Initial Abstraction : 0.63 16 in

Peak Flow:O.9lcfs (0.1629 iPh)
A tT :2 .50hrs

B.C . 'lutili2 2 UiA'l
7G-35 8tzzt07



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S.: AV-24

STORM: WATERSHED:

Distribution = SCS Type 'B'

Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. : 0.119 hr
Area = 13 .92 ac

OUTPUT SUMMARY

Runoff depth:0.1873 in
Initial Abstraction : 0.63 16 in

Peak Flow - 1.66 cfs (0.1 182 iph)
A tT :2 .55hrs

B.C. 7G-36
tUd Z Z Z8Lj7

8t22t07



PEAK
HYDROGRAPH GENERATION PROGRAM

NPUT SUMMARY FOR W.S.: AU-25

STORM: WATERSHED:

Distribution: SCS TYPe 'B'

Precip. Depth - 1.50 in
Duration : 6.00 hr

Curve Number :76
Time of Conc. : 0.087 hr
Area - 2.27 ac

oUTPUf SUMMAR'

Runoff depth : 0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow: 0.30 cfs (0.1296 iph)
A tT :2 .53hrs

INPUT SUMMARY FOR W.S.: AU.26

STORM: WATERSHED:

Distribution : SCS TYPc 'B'

Precip. Depth = 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. = 0.1077 br
Area : 8.72 ac

OUTPUT SUMMARY

Runoff dePth : 0- 1873 in
Initial Abstraction: 0.6316 in

Peak ttil;j 
iffT"Jo.1225 

iph)

BC. 7G-37 'l[.,d 2 2 lti1;f
8t22/07



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S': AU-27
WATERSHED:STORM:

Distribution: SCS TYPo 'B'

Precip. DePth = 1.50 in
Duration = 6.00 hr

Curve Number :76

Time of Conc. : 0.027 hr
Area - 0.20 as

OUTPUT SUMMARY

Runoff depth:0.1873 in
Initial Abstraction : 0.6316 in

Peak FIow: 0.03 cfs (0.1541 iPh)
At  T :2.51 hrs

INPUT SUMMARY FOR W.S.: AU-28

STORM: WATERSHED:

Distribution : SCS TYPe 'B'

Precip. DePth : 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. : 0.030 hr
Area - 0.70 ac

OUTPUT SUMMARY

nunori aeptt : o. igzi in
lnitial Abstraction = 0.6316 in

Peak Flow : 0.11 cfs (0.1516 iPh)
A tT=2 .50hrs

ttld Z 2 ZtiLli
B.C. 7G-38 8t22t07



PEAK
HYDROGRAPH GENERATION PROGRAM

NPUT SUMMARY FOR w'S': AU-28A

WATERSHED:STORM:

Distribution : SCS TYPe'B'
Precip. DePth = 1.50 in
Duration : 6.00 hr

Curve Number : 90
Time of Conc. : 0.025 hr
Area = 0.17 ac

OUTPUT SUMMARY

Runoff depth = 0.6835 in
Initial Abstraction = 0.2222 in

Peak Flow = 0'12 cfs (0.672a iPh)
A tT :2 .50hrs

INPUT SUMMARY FOR W'S' AIJ-29
WATERSHED:STORM:

Distribution : SCS TYPe 'B'

Precip. Depth : 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. = 0.0216 hr
Area - 1.23 ac

OUTPUT SUMMAR'

Runoff depth : 0.1873 in
Initial Abstrastiorl: 0.6316 in

Peak Flow = 0.20 cfs (0.1573 iPh)
At T : 2.50-hrs

{ti6 2 2 zurJl
B.C. 7G-39 8t22107



PEAK
HYDROGRAPH GENERATION PROGRAM

INPUT SUMMARY FOR W.S': AU-29A

STORM: WATERSHED:

Distribution = SCS TYPe 'B'

Precip. DePth : 1.50 in
Duration : 6.00 hr

Curve Number :76

Time of Conc. : 0.020 hr
Area - 0.46 ac

Runoff dePth:0.1873 in
Initial Abstraction : 0.6316 in

Peak Flow - 0.05 cfs (0.1016 iPh)
A tT -2 .59h rs

STORM: WATERSHED:

Distribution : SCS Type 'B' Curve Number :76

Precip. Depth: 1.50 in Time of Conc.:0.029 hr

Duration: 6.00 hr Area - 0.49 ac

OUTPUT SUMMARY

B.C. 7G-44

,Lu Z Z Zgtll
8122t07



Culvert Dia
(in.)

Type Contributing
Watersheds

Peak
Q(cfs)

Slope
(ftlft)

Outlet
Condition

C-2I U 36 CMP Rieht Fork Drainage 47. t2 0.06 12" rip-rap

C-22U 20 CMP AU-I9, AU-25 4.33 0.06 4"rip-rap

C.23U 36 CMP AU-36, AU-35,C-24U
,C.28U

40.66 0.06 I l " rip-rap

C-24U 32 CMP AU-40, C-26U 34.82 0.06 10" rip-rap

c-26U 30 CMP AU-39, AU-32,
AU-33; C-34U

r 8.86 0.06 8" rip-rap

C.27U l 5 CMP AU-31, C-31U 4.7 | 0.06 4" rip-rap

C.28U r5 CMP AU-34, C-29U 5.s9 0.06 4" rip-rap

C.29U l5 CMP AU-20, AU-21, AU.22,
AU-26, AU-30

s.32 0.06 3: rip-rap

C-3OU r5 CMP Abandoned In Place

C-3 IU t2 CMP AU-27, AU.29, AU-29A,
C.38U

0.39 0.06 soil

C.33U 24 CMP AU-23, AU-24, AU-28A,
AU-37

16.33 0.06 8" rip-rap

C.34U 24 CMP
AD-I9, AU-38, C-27U,

c-33U t8.29 0.06 8" rip-rap

C-3 JU 84 CMP BEAR CREEK 4r2 .70 0.06 48" rip-rap

C.3 6U l 5 CMP

C-3 7U l5 CMP Abandoned In Place

C.3 8U l 5 CMP AU.28 0.rr 0.08 soil

C.39U t2 CMP AU-22 t . 57 0.06 Soil

t ' t  d222l ' l t

7G-50 8t22t07



Project DescriPtion

BC
g. \flowmaster projects\bear canyo n'fm?'gtztZOOt 

10.27 AM @ Haestad Methods' lnc

Worksheet
Worksheet for Circular Ghannel

7G-7s

C. W, Mining Company
37 Brookside Road Waterbury, CT 06708 USA

5lr8107
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

c-21U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

a.024

0.060 fuft
000

36 in
47.12 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePth
Percent Ful l
Cr i t ical  SloPe
Velocity
Veloci ty Head
Specific
Energy
Froude
Number
Maxtmum
Discharge
Discharge Ful l
SloPe Ful l
Flow TyPe

3.00 ft
2 .24 f t
51'9 a/o

0.020765 fUft
12.72 ftJs
2.51 ft
4.07 ft

2.02

95.19 cfs

88,49 cfs
0.017012 ft | f t
Supercriti

cal

1.56 ft
3.7 ftz

4.83 ft

Minimum required riprap conditiolls : 12" m.d. riprap at outlet

tf.rti Z 2 ftUfl

(203) 755-1666 Page 75



Project DescriPtion

BC
g, tf lowm aste r projecls\bea r canyo n.ffi?-gtZtZOOZ 

10:28 AM O Haestad Methods, lnc'

Worksheet
Worksheet for Circular Channel

7G-77

C. W. Mining Company
37 Brookside Road Waterbury, CT 05708 USA

5n8t07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

c-23U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefiicient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
36 in

40.66 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Ful l
Cr i t ical  Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Ful l
Slope Ful l
Flow Type

1.43 ft
3.3 ft2

4.57 tt

3.00 ft
2.08 ft
47.6 o/o

0 018610 fUft
12.25 ftls
2.33 ft
3.76 ft

2.05

95.19 cfs

88.49 cfs
0.012667 fUft
Supercriti

cal

Minimum required riprap conditions = I 1" m.d. riprap at outlet

U.,'j2 2 Zu'tt

(203) 755-1666 Page77



Project Description

BC

g. rfl owmaster projects\bear canyo n.fm?

Worksheet
Worksheet for Circular Channel

7G-78

C. W. Mining Company
37 Brooksicle Road Waterbury, CT 06709 USA

5trgt07
Project Engineer. Charles Reynolds

FlowMaster v6,0 [614bj
(203) 755-1666 page 78

Worksheet
Flow Element

Method

Solve For

c-24U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
32 in

34.82 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Percent Full
Crit ical Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Max imum
Discharge
Discharge Ful l
Slope Ful l
Flow Type

1.39 ft
3.0 fi'Z

4.31 ft

2.66 ft
1.98 ft
52.3 %

0.021445 ft|ft
11.79 ftts
2.16 f t
3.55 ft

1 . 9 7

69.53 cfs

64.64 cfs
a.u7411 fytt

Supercritical

Minimum required riprap conditions : 10" m.d. riprap at outlet

l\t,d 2 2 2gl7

9t7 t2007 10 28 AM O Haestad Methods, Inc.



BC
g . \fl owmaster projects\bear canyo n.fm2
9t712007 1 0:28 AM @ Haestad Methods, lnc.

Worksheet
Worksheet for Circular Ghannel

Cl-Zit) Replaced with Cl-26{i

7G-79

C. W. Mining Company
37 Brookside Road Waterbury, CT 00708 USA

s tr8,t07
Prqect Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

l\l.,d 2 2 Zutt

(203) 755-1666 Page 79



Worksheet
Worksheet for Circular Channel

Project Description

Worksheet
Flow Element

Method

Solve For

c-26U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
30 in

18.86 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Cri t ical  Depth
Percent Ful l
Cr i t ical  Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Max imum
Discharge
Discharge Ful l
Slope Ful l
Flow Type

1 .02  f t
1,9 f t2

3.46 fr

2.46 ft
1 .47  f t
40.6 0h

0,016911 fUft
10.08 fUs

1.58  f t
2.59 ft

2.04

58.54 cfs

54.42 cts
0.007207 ftltl
Supercriti

cal

B.C

g : \f l owmaster pro1ects\bear canyo n.fm?

Minimum required riprap conditions: 8" m.d. riprap at outlet

Xtrd 2 2 2a8l

7G-80

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

strgt07
Projecl Engineer: Charles Reynolds

FlowMaster v6,0 [614b1
9t7 t2007 10 28 AM @ Haestad Methods, lnc, (203) 755-1666 Page 80



Project DescriPtion

BC

g iflowmaster projects\bear canyon,fm?-gtl 
tZOOt 1 0 28 AM O Haestad Methods, lnc'

Worksheet
Worksheet for Circular Ghannel

Minimum required riprap conditions: 4" m.d. riprap at outlet

7G-81

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element

Method

Solve For

c-27U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000

1 8  i n
0.71 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Full
Cr i t ical  Slope
Velocity
Velocity Head
Specific
Energy
Froude
N u m b e r
l /aximum
Discharge
Discharge Fu l l
S lope Fu l l
Flow Type

0.23 ft
0.2 ft'?

1 . 2 1  f t

1 .08 f t
.31 ft

15.3 %
0.017059 fuft

4.13 fus
.27 f t

0.50 ft

1 . 8 3

14.99 cfs

13.94 cfs
0.000016 fuft
Supercriti

cal

5l18t07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]
(203) 755-1666 Page E1



Project DescriPtion

Worksheet
Worksheet for Circular Channel

Minimum required riprap conditions : 4" m.d. riprap at outlet

Worksheet
Flow Element

Method

Solve For

c-28U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000

1 8  i n
5.59 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Cri t ical  DePth
Percent  Fu l l
Cr i t ical  SloPe
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Full
S lope Fu l l
Flow TyPe

0.66 ft
0.80 ft'z
2 .18  f t

1 .49  f t
0.91 f i
44.1 o/o

0.020550 fuft
7.45 ftls
0.86 ft
1 .52  f t

1 . 8 5

14.99 cfs

13.94 cfs
0.009653 fuft
Supercriti

cal

'i[]d 2 2 2u':t

BC
g tflowmaster pro1ects\bear canyo n'fm}'gizizool 

10:28 AM @ Haestad Methods' Inc

7G-82

C. W. Mining ComPanY
37 Brookside Road Waterbury' CT 0670E USA

5lr8l07
Prolect Engineer: Charles Reynolcls

FlowMaster v6.0 [614b]
(203) 755-1666 Page 82



Project Description

BC

g. \flowmaster projects\bear canyon.fm2
917t2007 10.28 AM @ Haestad Methods. Inc.

Worksheet
Worksheet for Circular Channel

7G-83

C. W. Mining Company
37 Brookside Road Waterbury, CT 06Z0g USA

5tr8t07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]
(203) 755-1666 Page 83

Worksheet
Flow Element

Method

Solve For

c-29U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 futr
000

1 8  i n
5.32 cfs

Results

Depth
Flow Area
Wefted
Perimeter
Top Width
Crit ical Depth
Percent Full
Crit ical Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Max imum
Discharge
Discharge Ful l
S lope Fu l l
Flow Type

0.64
0 . 7

2 . 1 4

1 . 4 8
0.89
42.8

0 .0201 19
7.36
0.84
1 . 4 8

1 . 8 6

14.99 cfs

1 3 . 9 4
0.008743
Supercrit i

cal

ft
ft2
ft

ft
ft
%
fUfi
fUs
ft
ft

cfs
ftlft

Minimum required riprap conditions : 3" m.d. riprap at outlet



BC

g \flowmaster proJects\bear canyon.fm?
6n eoot 10:28 AM @ Haestad Methods, lnc'

Worksheet
Worksheet for Gircular Channel

Cl-301i Abandclned In Place

7G-84

C. W, Mining ComPany
37 Brookside Road Waterbury, CT 06708 USA

5lL&l07
Prqect Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 Page 84



Project DescriPtion

BC

g iflowmaster projects\bear canyon fm?
6n nool 1o:28 AM @ Haestad Methods, Inc'

Worksheet
Worksheet for Circular Channel

7G-85

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

5lrgt07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

c-31U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fufi
000

1 2  i n
0.39 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Ful l
Cr i t ical  Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Fult
Slope Ful l
Flow Type

0 . 1 9
0 . 1

0 .91

0.79
0.26
1 9 . 4

0 .019205
3.64
0.21
0.40

1 . 7 4

5,08

4.73
0.000408
Supercriti

cal

ft
ft2
ft

ft
ft
o/o

fUft
fVs
ft
ft

cfs

cfs
fttft

; , j?? ?:r:,Ji

(203) 755-1666 Page 85



BC

g. \flowm aster projects\bea r canyo n.'fm2
9n,20A7 10 28 AM @ Haestad Methods, Inc

Worksheet
Worksheet for Gircular Ghannel

Intentionallv l,eft Ulank

7G-86

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

';[rd Z 2 zt]i

5n8t07
Prqect Engineer: Charles Reynotds

FlowMaster v6.0 [61ab]
(203) 755-1666 Page 86



Project Description

BC

g : tflowmaste r pro1ects\bear ca nyo n.tm2
917t2007 10:28 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Circular Channel

7G-87

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

5118107
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

c-33U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.a24 ftift
000
30 in

16.33 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Ful l
Cr i t ical  Slope
Veloci ty
Velocity Head
Specific
Energy
Froude
Number
Max imum
Discharge
Discharge Ful l
Slope Ful l
Flow Type

0.94 ft
1 .7  f t z

3.30 ft

2.42 ft
1 . 3 7  f t
37.6 %

0.016104 ft i f t
9.69 fUs
1.47 f t
2.40 ft

2.05

37.02 cfs

UA2 cfs
0.005403 fuft
Supercriti

cal

Minimum required riprap conditions : 8" m.d. riprap at outlet

t[.,ri 2 2 Zul'l

(203) 755-1666 Page 87



Project Description

Worksheet
Worksheet for Gircular Ghannel

Minimum required riprap conditions = 8" m.d. riprap at outlet

,bd 2 2'iii;t

Worksheet
Flow Element

Method

Solve For

c-34U
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.060 fuft
000
30 in

18.29 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Ful l
Cr i t ical  Slope
Veloci ty
Veloci ty Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Ful l
Slope Ful l
Flow Type

1 . 0 0
1 . 8

3.42

2.45
1 . 4 5
39.9

0.a16717
9.99
1 . 5 5
2.55

2.44

58.54

54.42
0.006778
Supercriti

cal

ft
ft2

ft

ft
ft
%
ttJtl
fUs
ft
ft

cfs

cfs
fUft

BC

g tflowmaster pro1ects\bear canyon fm?
6it nooz 10:28 AM @ Haestad Methods, Inc'

7G-88

C. W, Mining Company
37 Brookside Road Waterbury, CT 06708 USA

sl18/07
Prolect Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
(203) 755-1666 Page 88



BC

g ' \fl owmaster projects\bear ca nyon.fm2
9t712007 10.29 AM @ Haestad Methods, Inc-

Worksheet
Worksheet for Circular Channel

C-36ti Abandoned in placc

7c-90

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

sn8t07
Prolect Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

':,t-rti Z 2 2t;,.:t

(203) 755-1666 Page 90



Project DescriPtion

BC

g \fl owmaster pro1ects\bear canyo n.tm?
6ntzoot 10 31 AM @ Haestad Methods, lnc'

Worksheet
Worksheet for Circular Channel

7G-92

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

'1.r,.!

5lr8l07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

c-38U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Diameter
Discharge

0.024

0.080 fufi
000

1 5  i n
0.11 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePth
Percent Ful l
Cr i t ical  Slope
Vetocity
Velocity Head
Speciflc
Energy
Froude
Number
Maximum
Discharge
Discharge Full
Slope Full
Flow Type

0.09 ft
4 .1e-2  f t2

0.69 ft

0.66 ft
0 . 1 3  f t

7 .4  %
0.020852 tVft

2.67 ftls
0 . 1 1  f i
0.20 ft

1 . 8 8

10.65 cfs

9.90 cfs
0.000010 fuft
Supercriti

cal

i*ri L2

(203) 755-1666 Page 92



Project Description

BC

g : \flowmaster prolects\bear canyon.fm2
91712007 10:31 AM @ Haestad Methods, lnc.

Worksheet
Worksheet for Circular Ghannel

7G-93

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

5tr8,t07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

c-39U
Circular
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope
Diameter
Discharge

0.024

0.060000
1 2

1 . 5 7

fttft
in
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Percent Full
Crit ical Slope
Velocity
Velocity Head
Specific
Energy
Froude
Number
Maximum
Discharge
Discharge Ful l
S lope Fu l l
Flow Type

0.40 ft
0.3 ft'

1.36 ft

0.98 ft
0.53 ft
39.7 %

0.021536 fUft
5.41 fVs

0.045 fi
0.085 ft

1 . 7 5

5.08 cfs

4.73 cfs
0.006619 fVft
Supercriti

cal

Minimum required riprap conditions = 6" m.d. riprap at outlet

'"Uii 2 2 2;:t

(203) 755-1666 Page 93



BC
g. \flowmaster projects\bear canyo n.fm2
9t7t2007 10,31 AM @ Haestad Methods, lnc.

Worksheet
Worksheet for Circular Channel

Intentionally lelt blank

7G-94

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

5118t07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

L. i l2 2-- i

(203) 755-1666 Page 94



BC

g \flowmaster pro1ects\bear canyon.fm2
9r'2A07 10 31 AM @ Haestad Methods, Inc.

Worksheet
Worksheet for Gircular Channel

lntentionallv iett blank

7G-107

C. W. Mining Company
37 Brookside Road Waterbury, CT 06208 USA

sn\t07
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]
(203) 755-1666 Page 107



DITCH CHANNEL
SLOPE %

CONTRIBUTING
WATERSHED

PEAK
Q (cfs)

BANK AND
BOTTOM DESC.

MANNING'S
n(u)

D-23U 19 Av AU-36 .12 soil 0.03

D-24U 14 Av AU-35. C-28U 5.72 soil 0.03

D.25U 16 Av AD.I7 . t6 soil 0.03

D.26U 24 Av AU-32 .28 soil 0.03

D.27U 13 Min, 30 Max AU-3r. C-3lU 0.7 | bedrock 0.03

D-28U 14 Av AU-33 1t soil 0.03

D.29U 8Av AU-34 .27 soil 0.03

D.3OU 13 Av AU.25 .30 soil 0.03

D.3IU l2 Av AU-20, AU.3O, C.37U 5.32 bedrock 0.03

D.32U 17 Av AU-30 .08 soil 0.03

D.33U 18 Av AU-27, AU.28, AU.29,
AU-29A

0.39 soil 0.03

D-34U 11 Av AU.24 , AU.23, AU-28A 2.69 soil 0.03

D-35U l0 Av AU-29. AU-27 0.23 soil 0.03

D-36U 8Av AU.27 0.03 soil 0.03

D.37U 8Av AU-21, AU.26, AU-22 3.76 soil 0.03

D.38U 12 Min. 20 Max AU-21. AV-22 2.68 Dso: 3", soi l 0.03

D-39U l0 Av AU-28 0.1  I soil 0.03

D-4OU 9Av AU.28A; 0.12 soil 0.03

D.42U 36 Av, 63 Max AU-22 1.57 soil 0.03

D-43U 20 Min, 45 Max AU-23 0.91 Dso: 5", soil 0.03

a)
b)

Based on tables from Barfield et al (1981) and the equation q: .0395(Dro)t'6;(D in ft)
Peak Q for misc. road drainage assumed to be 1.0 cfs based on similar disturbed areas.

(c) See table 7 .2-10 for swnmary of diversion ditch calculation ',[iu z 2 2u,-::

B.C. 7G-110 7 t04t06



ProjeA DescriPtion

B.C

g \flowmaster projects\bear canyon.fi"?
6nnoot 10:32 AM o Haestad Methods, Inc'

Worksheet
Worksheet for Trapezoidal Ghannel

7G-183

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

7 t04t06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

D.24U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Left Side SloPe

Right Side
Slope
Bottom Width
Discharge

0.030

0.140 fuft
000
1 .00  V  :

H
1 .00  V  :

H
0.00 ft

05.72 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePth
Critical SloPe
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

1,67  f t
1 . 1 5  f t

0.025017 ftlf l
8.21 fi ls
1.05 f t

1 .88  f t

2.24

Supercriti
cal

0.83
0 .7

2.36

ft
ft2
ft

Use Minmum DePth -

Velocity 8.21 fPs
Minimum Freeboard : 0' 17 ft

No riprap required /3" riprap below
confluence with C-28U
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Worksheet

ProjeA DescriPtion

BC

o \flowmaster projects\bear canyon fm?-

: ;;;;;;ib,g5 Aivr @ Haestad Methods' Inc'

Worksheet for Trapezoidal Ghannel

7G-186

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

.Lur  I  2 ' l - . i

7104106
Project Engineer: Charles Reynolds- 

FtowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

D-27V
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Left Side SloPe

Right Side
Slope
Bottom Width
Discharge

0.030

0.130 fuft
000
0 . 6 7  V :

H
0 . 6 7  V :

H
0.50 ft
0.71 cfs

Results

Depth
Flow Area
Wetted
Perrmeter
Top Width
Critical DePth
Critical SloPe
Velocity
VelocitY
Head
Specific
Energy
Froude
Number
Flow TYPe

0.20 ft
0.2 ftz

1 .21  f t

1.09 ft
0.30 ft

0.026331 fuft
4.56 fUs
0.32 ft

0.52 ft

2 . 1 2

SuPercriti
cal

ffiGim"m Depth:0.5 ft Mi"i*"* Freeboard = 0.37 ft

Velocitv < 5
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Project DescriPtion

BC

g rflowmaster pro1ects\bear canyo n.tm?-gtt 
TZOOZ 10:33 AM @ Haestad Methods, Inc'

Worksheet
Worksheet for Trapezoidal Channel

7G-187

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

i ' r a  / ? ' l -

7 t04t06
Prolecl Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet

Flow Element

Method

Solve For

D-27U (Max
Slope)
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coetficient
Slope

Lefl Side SloPe

0.030

0.300 fuft
000
0.67

Right Side 0.67
Slope
Bottom Width 0.50
Discharge 4.71

V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Velocity
Veloci ty
Head
Specific
Energy
Froude
Number
Flow Type

0.97 ft
0.97 ft

0.026332 fUft
6.16 fUs
0.59 ft

0.75 ft

3 . 1 5

Supercriti
cal

0 . 1 6
0 . 1

1 .06

fi
ft2
ft

(203) 755-1666 Page 187



Project DescriPtion

0.69 ft
0.7 flz

2.48 ft

2.06 ft
0.95 ft

0.021493 fUft
7.47 ftls
0.87 ft

1 .56 f t

2.24

Supercriti
cal

Notes: Use Min. Depth = 1.0 ft: Minimum Freeboard = 0.31 ft '

Velocity = 7'.47 fps: Use channel bottom is bedrock

Worksheet
Worksheet for Trapezoidal Channel

7G- l9 l

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element

Method

Solve For

D-31U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope

Left Side SloPe

0.030

0.120 fufi
000
0.67

Right Side 0.67
Slope
Bottom Width 0.00

Discharge 5.32

V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

BC
g : \fl owmaster projectsUcear canyon'fm2 -
6nnoot 1O:35 AM @ Haestad Methods, lnc'

I t  ^

r\ V-
. 1 ,
L

.F,
t

7 t04106
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
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Project DescriPtion

Input Data

0.030

0 180 fuft
000
1 .00

Right Side 1.00
Slope
Bottom Width 0'00
Discharge 0.39

Results

Gpth 0'28 ft
Flow Area 0.1 ft 'z

Wetted 0.80 ft
Per imeter
Top Width 0.56 ft

Crit ical Depth 0'38 ft

Crit ical SloPe 0.036121 ttlft

Velocity 4.52 ftls

Velocity 0'32 ft
Head
Specific 0.60 ft
Energy
Froude 2 j2
Number
Flow Type SuPercrit i

cal

Notes: Use Min. Depth = 0.50 ft: Minimum Freeboard = 0.22ft.
VelocitY < 5 fPs: No riPraP required

Worksheet
Worksheet for Trapezoidal Channel

7G-193

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

Worksheet
Flow Element

Method

Solve For

D-33U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Mannings
Coefficient
Slope

Left Side SloPe V :
H
V :
H
ft
cfs

'-bd 3 t 2u*f

BC

g \flowmaster projects\bear canyon tm2,,
6nnooz 10:35 AM @ Haestad Methods, Inc'

7 t04rc6
Project Engineer: Chades Reynolds

FlowMaster v6.0 [614b]
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Project Description

BC
g : \fl owmaster prolects\bear canyo n.tm?
917t2007 10:37 AM @ Haestad Methods, Inc'

Worksheet
Worksheet for Trapezoidal Channel

7G-r94

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

.iiri z 2 2u:t

7 t04t06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

D-34U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope

0.030

0.110 fuft
000

0.67

Right Side 0.67
Slope
Bottom Width 1.00
Discharge 2.69

V ;
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Critical Slope
Veiocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.31 ft
0.50 ft2
2 . 1 2  f t

1.93 f t
0.48 ft

0.021912 fVft
5 .13  fUs
0.54 ft

0.85 ft

2 . 1 4

Supercriti
cal

Notes: Use Min. Depth = 0.58 ft: Minimum Freeboard = 0.27 ft.
Velocity = 5 fps: No riPraP required

(203) 755-1666 Page 194



Worksheet

Project DescriPtion

BC

o. \fl owmaste r prolects\bear canyon'fm2

i.'i;zoo/io:sb n't\,l CI Haestad Methods' lnc

Worksheet for Trapezoidal Channel

7G-195

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

7 to4lo6
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]

Worksheet
Flow Element

Method

Solve For

D-35U
Trapezoidal
Channel
Manning's
Formula
Channel
DePth

Input Data

Mannings
Coefficient
Slope

Left Side SloPe

Right Side
Slope
Bottom Width
Discharge

0 030

0.010 fuft
000
.67

.67

0.00
0.23

V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical DePth
Critical SloPe

Velocity

VelocitY
Head
Specific
Energy
Froude
Number
Flow Type

0.34
0.2

1 . 2 2

1 . 0 1
0.27

0.032673

1.34

0.03

0.37

o.57

Subcritical

ft
ft2
ft

fi
ft
ftl
ft
ftl
S

ft

ft

t,l,u t 2 l*;t

Use Vtinimum DePth - 0.75ft Minimum Freeboard :0.4 I

Velocitv < 5 No riprap required
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Project DescriPtion

BC

g. \fl owmaster pro1ects\bear canyo n Jml -
Snnoot 10:39 AM @ Haestad Methods' tnc'

Worksheet
Worksheet for Trapezoidal Channel

7G-t97

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

7104t06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

D-37U
Trapezoidal
Channel
Manning's
Formula
Channel
DePth

lnput Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.030

0.080000
0.67
a.67

0.00
3.76

fUfi
V : H
V : H

ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePth
Critical SloPe
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.65 fi
0.6 ft'?

2.35 ft

1.95 ft
0.83 ft

0.022510 fuft
5.88 fUs
0.54 ft

1 . 1 9  f t

1 . 8 1

Supercritical

Us"Vinimum DePth : 1.0 ft Mitti*,rm Freeboard: 0.35 ft

Velocitv < 5.88 Use Dso : 3"
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Pro1ect DescriPtion

BC

o \flowmaster projects\bear canyon fm?.

Ed)iiiofio ge niu 
'- 

@ Hiestad Methods' lnc'

Worksheet
Worksheet for Trapezoidal Ghannel

7G-198

C. W' Mining ComPanY
3z Broolsiie ioaA- Watirbury, CT 06708 USA

. l

: y $  I 2 2,:t

7104106
Proiect Engineer: Charles Reynolds

FlowMaster v6'0 [614b]

Worksheet
Flow Element

Method

Solve For

D-38U
Trapezoidal
Channel
Manning's
Formula
Channel
DePth

lnput Data

Mannings
Coefficient
Slope
Left Side SloPe

Right Side
Slope
Bottom Width
Discharge

0.030

070000
0.67

0.67

0.00
2.68

fuft
V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePth
Critical SloPe
VelocitY
VelocitY
Head
Specific
EnergY
Froude
Number
Flow TYPe

0.59 ft
0.5 ft2

?j2 ft

1.76  f t
0.73 f t

0.023550 fuft
5.14 fUs
0.41 ft

1.00 f t

1 . 6 7

SuPercriti
cal

Gtutinimum DePth: Mi"i*"* Fteeboard = 0'48ft

Max SIoPe = 15&
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Project DescriPtion

BC

g rfl owmaster pro1ecls\bear canyon Jml,-git 
:ZOOI 10:39 AM O Haestad Methods, lnc'

Worksheet
Worksheet for Trapezoidal Ghannel

7G-t99

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

' Ud 
't 2 

'l:, -'.:

7 t04t06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614bJ

Worksheet
Flow Element

Method

Solve For

D.39U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope

Left Side SloPe

Bottom Width
Discharge

0.030

0.100 fuft
000
0.67

Right Side 0 '67
Slope

V :
H
V :
H
ft
cfs

0.00
0 . 1 1

Results

Depth
Flow Area
Weiled
Perimeter
Top Width
Crit ical Depth
Critical Slope
Vetocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.17  f t
4.2e-Z ft2

0.60 tt

0.50 ft
0.20 ft

0.036048 fuft
2.64 ltls
0 . 1 1  f t

0.28 ft

1 . 6 1

Supercriti
cal

Use Minimum DePth: 0.5 Minimum Freeboard :0.33 ft

Velocitv <5 fPs No riprap required
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Worksheet

Ptoj..t DescriPtion

BC

o rflowmaster pro1ects\bear canyon'fm2'gr7 
r2Q07 r o gg Ri\,1 O Haestad Methods, Inc'

Worksheet for Trapezoidal Ghannel

7G-200

C. W. Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

:L{ i  l2 ' t , - r

7 ta4l06
Prqeci Engineer: Charles ReYnolds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

D.4OU
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coetficient
Slope

Left Side SloPe

0.030

0.090 fuft
000
0.67

Right Side 0.67
Slope
Bottom Width 0.00

Discharge 0'12

V :
H
V :
H
ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Cri t ical  DePth
Critical Slope
Velocity
Velocity
Head
Specific
Energy0.28
Froude
Number
Flow TyPe

0.18 f t
4.6e-2 ftz

0.63 ft

0.53 ft
0.21 ft

0.035631 fUft
2601 fUs
0 .10  f t

1 , 1 4  f t

1 .54

Supercriti
cal

Use tvtinimum Depth :0.50 ft Minimum Freeboard :0.32 ft

Velocitv - <5
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BC

o r \fl owmaster proJects\bear canyon ft? -
3i;;;;;ib-35 Aivr @ Haestad Methods' rnc

Worksheet
Worksheet for Trapezoidal Ghannel

This Page intentionallY teft blank

7G-20r

C. W. Mining ComPanY
37 Brookside Road- Waterbury, CT 06708 USA

r"bd a 22*-l

7la4l06
Project Engineer: Charles Reynolds

FlowMaster v6.0 [614b]
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Project Description

BC
g,f l  owmaster prolects\bear canyo n.fm2
9l7i?007 10.39 AM @ Haestad Methods, [nc,

Worksheet
Worksheet for Trapezoidal Channel

7G-202

C. W. Mining Company
37 Brookside Road Waterbury, CT 06708 USA

7 t04t06
Prolect Engineer: Charles Reynolds

FlowMaster v6.0 [61abJ

Worksheet
Flow Element

Method

Solve For

D.42U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

lnput Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope
Bottom Width 2.00
Discharge 1.57

0.030

041000
1 .00
1 .00

ft1ft
V : H
V : H

ft
cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical Depth
Cri t ical  Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0 .11  f i
0.2 f tz

2 .31  f t

2.22 ft
0.26 ft

0.023852 fVft
6.82 fUs
0.72 ft

0,83 ft

3 .73

Supercriti
cal

Use Minimum Depth = 0.25 ft i Minimum Freeboard = 0.14 ft
Velocitv 6.82 i Use D5s = 3"

,L{i I 2 2l;l
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ProjeA DescriPtion

BC

o \flowmaster prolects\bear canyon fm2-.

Eii)iiioiio,3s Aivl @ Haestad Methods' Inc'

Worksheet
Worksheet for Trapezoidal Ghannel

7G-203

C. W' Mining ComPanY
37 Brookside Road Waterbury, CT 06708 USA

"rii I 2 2'-t

7104106
Project Engineer: Charles Reynotds

FlowMaster v6.0 [61ab]

Worksheet
Flow Element

Method

Solve For

D43U
Trapezoidal
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.030

0.220000 fuft
0 . 5 0  V :  H
0 . 5 0  V :  H

2.00 ft
0.91 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Crit ical DePtn
Critical SloPe
VelocitY
VelocitY
Head
Specific
EnergY
Froude
Number
Flow TYPe

0.09 ft
o.2 ft2

2.42 ft

2.37 ft
0 .17  f t

0.025566 fufi
4.47 tVs
0.31 f t

0.40 ft

2.69

Supercriti
cal

GMi"it""* DePth:0.25ft t"titir tm fteeboard : 0.16 ft

Velocity : <5 fps No riprap required
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Appendix 7'K

Alternate sediment control Areas

And Small Area ExemPtions
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BTCA Area K - Outslope of Fill Area Around c-15U

This area is approx 0.32 acres, and includes the fill outslope of the lower Tank

Seam Access Road around culvert C-l5U (Plate 7-1E). The estimated volume of runoff

from this area is 0.04 acre-ft, with a maximum slope length of 90 ft. Erosion and runoff

will be controlled by the placement of erosion control matting on the slope, which will be

maintained. To prevent excess water from crossing or saturating the fiII slope, a berm

will be maintained along the outer edge of the road, and the road will be sloped to drain

water away from the sloPe'

BTCA Areg L - outslope of Lower wHR Tank seam Access Road

This includes two a.reas along the lower WHR Tank Seam Access Road' This

first one is just below the first switchback and is approximately 0.26 acres. The second

one is 200 feet past the first switchback and is approximately 0.1 1 . The estimated

volume of runoff form these areas in less then 0.02 acre-ft, with a maximum slope length

of 60 t'eet. Erosion and runoff will be controlted by the placement of erosion control

matting of the slope, which will be maintained. The area will also be seeded and

revegetated after construction and natural vegetation will be used for soil and erosion

control during port-mining use. These areas are shown on Plate 7-1G.

i $  .  . , r  1 1  r " .'."liu 
Z 2 2--!

BC 7K-14 8122t07



BTCA Area M - Outslope of Fill Area Around C'16U

This areais approx 0.091 acres, and includes the fill outslope of the lower'Iank

Seam Ascess Road around culvert C-16U (Plate 7-IE). The estimated volume of runofT

from this area is 0.01 1 acre-ft, with a maximum slope length of 50 ft. Erosion will be

controlled by the placement of erosion control matting on the siope, which will be

maintained. To prevent excess water from crossing or saturating into the slope, a berm

will be maintained along the outer edge of the road above the slope and the road will be

sloped to drain water away from the fill slope.

BTCA Area N - Outslope of Fitl Area Along WHR Tank Seam Access Road

This area consists of approximately 0.232 acres located below the second

switchback on the WHR Tank Seam Access Road and 0.141 acres located on the slope

just below the hunting cabin turn-off (Plate 7-1 G). The estimated volume of runoff from

the first area is 0.029 acre-ft, with a morimum slope length of 76 tbet. The estimated

volume of runoff form the second area is 0.010 acre-ft, with a maximum slope length of

56 feet. Erosion will be controlled by the placernent of erosion control matting on the

slope, which will be maintained. To prevent excess water form crossing or saturating

into the slope, a berm will be maintained along the outer edge of the road above the slope

and the road will be sloped to drain water away form the fill slope.

B.C. 7K-15 8t22t07



BTC$ Area O - Upper Tank Seam Access Road Outslope Below D-18U

This areais approx 0.089 acres. It includes the outslope ajacent to ditch D-18U

(plate 7-1E). The total runoff volume from this area is estimated to be 0.011 acre-ft.

Erosion will be controlled by the placement of erosion control matting on the slope,

which will be maintained. To prevent water from crossing or saturating the slope, berms

will be placed along the road, ffid the road sloped to drain water away from the fill slope.

BTCA Area S - Outslope of Fill Area Around c-r8u, c-19u and c-20u

This area is approx 0.123 acres, and includes the fill outslope of the upper Tank

Seam Access Road around culverts C- l 8U, C- 19U and C-20U (Plate 7- 1E). The

estimated volume of runotTfrom this area is 0.015 acre-ft, with a maximum slope length

of 35 ft. Erosion and runoff will be controlled by the placement of erosion control

matting on the slope, which will be maintained. To prevent excess water from crossing

or saturating the fill slope, a berm will be maintained along the outside edge of the road

and the road will be sloped to drain water away from the fiIl slope.

BTCA Area T - WHR Tank Seam Topsoil Stockpile Area

This ar:a conststs

be totally contained bY

stockpile.

of 0.23 acres, shown on

a berm to prevent any

Plate 7- 1G. 
-lhe 

topsoil stockpile will

topsoil from being eroded from the

B.C. 7K-t7

'\Ud I 2 Z$rtl
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BTCA Area ,'2" - wHR Tank Seam Portal Pad Area

This areaconsists of 0.32 acres and is the Wild Horse Riclge 
'rank Seam Portal

pad as shown on plate 7- lG. This areais controlled by Catch basin 3 at the lower end of

the pad. A berm will be placed around the outside of the pad and it will be sloped away

from the road to prevent any water from draining down the road'

Catsh Basin 3

calsulations are shown

A:RxKxLSxVM'

will contain runoff from watershed areas AD-20' Runoff

in Appendix 7-G. The modified universal soit loss equation is:

Where:

A : Amount of soil loss Per unit area

R : Rainfall factor = 16 (See Appendix 7-F)

K : Soil Erodibility Factor = 0.1 (See Appendix 7-F)

LS = Topographic factor (See equation' App' 7-F)

VM : Soil ErodibilitY Factor

The catch basin will be inspected at least quarterty for stability, erosion, and

capacity. Any problems noted will be corrected as soon as is practical' The catch basin

will be cleaned as necessary to ensure adequate storage capacity to completely contain

the volumes as shown in the designs'

'.1{i ; ? Z*i/
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JCatch Basin No.

Watershed AD.2O

Area lacres) 0.32

Peak Flow Q (in) 0 .16

Soil Erodibility (tons/aclEl) 1.2 (conservative)

Runoff Volume (cu ft) 186

Topographic factor 2.77

Soil Loss (Tons/ac-Year) 5.32

Soil Volume - 3 Year caPacitY (cu ft) n2

Design Volume 2,372

Elevation

7844

7 845

7 846

7847

7848

7 849

7849.5

Table 7K-3 Catch Basin 3 Design

Vol (cu ft)

Basin Information

Bottom of Basin Elev:-7844
Spillway Elevation: 7849.5
Top of Dam EIev: 7850
Required Volume: 102

Stage-Capacity

Area (sq ft)

0

4I

r92

373

698

I 009

r245
2,732

20.5

r  16.5

282.s

535.5

853.5

563.5

-fotal Volume

",Lri i 2 2,"1
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280 Loader Cvcle Time

(From Cat Perforrnance Handbook)
a. 314 inch to 6 inch
b. Pile (10 ft or less)
c. 3/4 inch to 6 inch

0.55 min
0.00 min

+ 0.01 min
- Q10z[_min

0.52 min

(60 min/hy(0.52 mir/cycle) : 115'4 cycles/hr

iffi.i.n y 50 min/hr - ti r 5.4 cycles/hrX6 cu yd/cycleX50 mir/60 min) : 5 77 c-u ydhr (.96

cygles/hr)

Direct Costs
a. Seal Portals and Backfill

b. Removal of Structures
c. Soil Placement and RiPPing

d. Channel Restoration
e. Revegetation
f, Monitor Well Plugging

Total Direct Costs:

lndirect Costs
g. Maintenance and Monitoring (10%)

h. Contingency (5%)

i. Engineering Redesign (2'5%)
j. Mobilization and Demobilization (5%)

i. Contract Management Fee (2'5%)

Total Indirect Costs:

Total Reclamation Cost (2001 dollars)

Escalated Values
2002 - 1,753,942
2003 - 1,808 ,665
2004 - 1,865,096
2005 - r,923,293

Escalation Factor
3]2% (est)
3.12% (est)
3)2% (est)
3.12% (est)

$  112,500
$ 210,538
$ 165,965
$ 403,728
$ 462,968
$ 5,000

$ 1,360,699

$136,070
$68,035
$34,018
$68,038
$34,018

$340, I 76

$1,700,875

The total bond currently posted, rounded to the nearest $1,000, is $1'825'000.

""o I ? 2,,:/
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Substation Power Transformers
Bear Canyon and Wild Horse Ridge Substations:

(8) Steel l-columns spaced 16 ft aparl:
(4) 12 in x 5% in x 32ft columns and
(4) 7 in x 4.5 in x 32 ft columns.
(17) 7 in x 4.5 in x 16 ft I-beams.

Average beamlcolumn thickness approx. d in. Cut each column and beam twice.
Cut length:2 cuts [( 4 members) (12in+ l1 in) + (21 members) (7" + 9")] :856" :71 ft.
Assume % in plate can be cut twice as fast as I " plate, etc.

02220-790-0010 (Torch Cutting, I in P1ate)
Equivalent length for 1 in plate) : (d) (7 I ft) : 26.6 ft
Cutting Cost: ($8.95 lft) (26.6 ft) = $238
Cutting Time : (26.6 ft) / (85 ff/day) : 0.31 days

02220-300-1 570 (750 KVA Transformer)
Cost - 6 Transformers x $665/trans. : $3,990
Time : 6 Trans / (0.45lday) : 13.33 days

Equipment Loading
Assume each beam takes l0 min average and eaoh fiansformer, etc. takes 20 min average to load
with crane.
Transformers, etc.
Time : (25 pieces) (10 min) + (6 pieces) (20 min) :6.2 hrs: 0.77 days

0 1 590-600-2500 (Crane Loading)
Crane + operator: (6.2 hrs) ($t:f .72 lhr}: $846

01590-200-5300 (Dump Truck and CLAB)
Truck + operator: (6.2 hrs) ($102.99/hr) (2) - $1,277
CLAB - (6.2 hrs) ($35 .7s1tu) (2): $443

Concrete Demolition
Slab Volume:(19 ft)  (19ft) (6112): (180.5 cu ft)  127 :5.69 CY x 2 slabs: 13.4 cu yd
Slab Volume:(30 ft) (9 ft) (6/12)= (135 cu ft) 127 = 5 CY Total:5 + 13.4 = 18.4 cu yd
Cost: ($12.78 /cu yd) (18.4 cu yd): $235
Time = 18.4 cu yd I (45 cu yd/day) = 0.40 days

A2220-875-5550 (Concrete Disposal on Site) 002315-400-1300 (3 CY loader) 02320-200-0320
( 16 ton truck)

Volume : 18.4 cu yd x 1.3 swell factor : 24 cu yd
Cost : (S10.69 /cu yd) (24 cu yd) : 5257
Time : (24 cu yd) I (232 cu yd/day):0.10 days

0222A-875-0700 (Chain Link Fence)
Length  :157 f tx2 :314 f t
Cost :  ($2.51/ f t )  (314 f t ) :  $ 788
Time - (314 ft) l(280 fi/day): 1.12 days

Cost Subtotal $8,074
Time Subtotal 16.03 davs

:L{itrz%3:i'
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Convevor Belt Tunnels

6" reinforced Concrete walls, roof and floor' Dimensions : 8' W x 7' H

Total length of tunnels - 470'

Concrete Demolition
votume - (470ft) t(7 ft) (2) + (B ft) (2)l (0.5 ft):7,050 cu ft 127 :261 cu vd

Cost: ($ l2.78lcu yd) (261 cu yd) : $3 ,336
Time : (261cu yd) I (45 cu ydiday) : 5'8 days

0ZZZA-175-5550 (Concrete Disposal on Site),002315-400-1300 (3 CY loader), 02320-200-0320

(16 ton truck)
Volume : 261 cu yd * 1.3 swell factor = 339 cu yd

Cost - ($10.69/cu yd) (339 cu yd) : $3,624
Time = (339 cu yd) l(232 cu yd/day): 1'46 days

$6,960
7 .26 Days

Power Pole Removal: (50 polesX$100/pole) : $5,000
Wire length: (8,700 ft) (S11.30/100 ft) : $983

Cost Subtotal
Time Subtotal

Cost Subtotal
Time Subtotal

$5,983
2 Days (est)

Fuel Containment Enclosure

8" reinforced concrte walls (160 ft. in length), and 6" floor'

Concrete Demolition
volume: [(160 ft .)  (2.5 ft)  ( .67)+ (1,500 ft 'z) (0.5 ft) :  1018 cu ft  127 = 38 cu vd

Cost : ($ l2.78lcu Yd) (3S cu Yd) : $486
Time: (38 cu yd) I (45 cu yd/day):0.8+ days

02220-875-5550 (concrete bisporlt onsit";,002315-400-1300 (3 cY loader), 02320-200-0320

( 16 ton truck)
Volume : 38 cu yd * 1'3 swell factor : 49 cu yd

Cost : ($10.69/cu Yd) (a9 cu Yd) = $528
Time = (49 cu yd) I (232 cu yd/day) : 0.21 days

Total remove structures
Cost Total $ 210,538
Time Total 168.98 daYs

,d ,t7-'l*': l
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Scale House and Sediment Pond E (TS-3)

See Appendix 3L, Table 3L'2

Cut Subtotal
Fill Subtotal

Sediment Pond "A" (.TS-4)
See Appendix 3-L, Table 3L-3.

Cut (350 sq ft) x (120ft) = 42,000 cu ft :
Fill (350 sq ft) x (120ft) = 42,000 cu ft :

Shower Hguse and Sediment Pond C (.TS-9)
See Appendix 3-L, Table 3L-8.

Cut (500 sq ft) x (185ft) = 92,500 cu ft:
Fill (500 sq ft) x (185ft) : 92,500 cu ft:

Wild Horse Ridge (.TS-12 thru TS-15)
See Appendix 3-O, Table 3O-2,3 & 4

Cut Subtotal :
Fill Subtotal =

Note: Approximately 12,500 cu yds of the Wild Horse Ridge volume will be regraded using a
D9 dozer, and the remaining volume will regraded using a 3308L Excavator.

Wild Horse Ridge Tank Seam (TS-16 thru TS-17)
See ApPendix 3-P.

Cut Subtotal
Fill Subtotal

Cut'fotal :
Fill Total =

, )0 t- Z 
't:;:l

1,454 cu yd:
1,454 cu ydr

3,460 cu ydr
3,460 cu ydr

5,851 cu ydr
5,851 cu ydr

23,641 cu ydr
23,641 cu ydr

15,055 cu ydr
15,055 cu ydr

112,025 cu ydr
112,025 cu ydr
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SOIL PLACEMENT

Areas
Time

Cost

Upper Storage Pad
(rs-8)

Portal Pad Area & Road
(TS-7)

Portal Access Road
(rs-6)

Coal Storage Pad
(TS-s)

Scate Houser' Sed Pond B

tTS-3  )

Sediment Pond "A"
(TS-4)

Shower House/ Sed Pond C
(TS-e)

Wild Horse Ridge Arear*+
(TS-12 thru TS-15)

Wild Horse Ridge Tank Seam

(TS- l6 thru TS- I 7)

Totals

Earth

Moved

Equipment

Used Cost/hr (hs)Cu Yds

33OBL

33OBL

33OBL

1,454 D9 Cat
1,454

D9 Cat
3,460

D9 Cat
5 ,951

33OBL
D9 Cat

23,641

D9 Cat
t3,295 3308L

t10,462

& Portal Pad ffS-10 & TS-l l) Fill 20'310

Hauled 10,661

Cut 3,666
Fill

Cut
Fill

Cut 8,126
Fil l

7,022

6,445
18,037

5,,573
Excess Cut 2,553 included in fill volumes above

$ 190.80

$  1  53 .13

s l s3 . l 3

$ r53 .13

s 190.80

$ 190.80

$ 190.80

s l s3 . l 3
$ 190.80

t4.6 S 2,236

37.7 $5,773

I  1 .65  $  1 ,784

50.3 $ 9,597

$ s53

$  1 ,3  17

I  1 .7  $2 ,232

23.3 $ 3,568
25.0 $ 4,770

Cut
Fi l l
Excess Cut

Cut
Fit l

3,460
Fi l t

5 ,851
FiII

I  l , 1 4 l
12,500

FiII

1 ,760

15,055

Cut

40,585 D9 Cat
25,157
15,428 included in fill volumes above

Cut

2.9

6.9

Cut

Cut

Cut

Fi l l

$153 .13  3 .2  $  490
$190.80 26.5$ 5,056

227.52 $40,469

.See 
Appendix 3-L and the following page.

**Excess 
Cut will be hauled from TS-5 and T3-6 to TS-7 and TS-8, as discussod in Appendix 3-L.

*--Wild 
Horse Ridge material being relocated with the excavator will be hauled an average distance

of 200 ft, as shown on the following pages.
'"Lui / 2 Zr:t
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Hauling: (12.3g min)(hr/60 minx2l7\l(3 trucks) : 14.9 hrs : 1.9 days (concurrent wlsoil placement)

Round?ipZ=5.88+ Z(i.Zg)=20.46min.; Numberof loads=(4,860cuyd)/( l0cuydtruck)=486
Loads
Hauling = (70.46 min) (hr/60 minx486)/(3 nucks) = 55.2 hrs = 6.9 days (concurrent w/soil placement)

980 toader cost: ($142.77lbr) (40.6 + 14.9 + 55.2 hrs) =

Durnp Truck cost: ($68.3S/hr) (40.6 + 14.9 + 55,2 hrs) (3 trucks) =

Moving Excavgtor material for WHR Tank Searn regrading.

Avg. Distance : 390 ft : 0.07 rniles @ urg.speed of 7 MPH; haul time : 0.49 min.

Round trip time for 1 truck load (9S0 Loader) : 5.88 +2(0.49) :6.86 min.

Number of loads = (13,,295 cu yd) l(10 cu yd truck) = 1,330loads
Hauling:(6.86 min)(lul60 min)( 1,330 loads)/(3 trucks)= 50.7hrs = 6.3 days (concurrent w/soil

placement)

980 loader cost = $142.7'l/lri (50.7hrs): $'238
Dump Truck cost = ($6S.3S/tr) (50.7hrs) (3 tnrcks) = $i0'401

$17.639

$15,805
$?3.78_8
$39,593

$ 100,239
10.9days

s3,384
$3,027

$ 18,846
s 25,257

$ 25,257
2.63 days

$ 40,469
$ 100,239

g 25,257

$165,965
31 .5

Cost Subtotal
Time Subtotal

Hauling Material to Fill Borehole

10,560 cu yd will need to be hauled from the Blind Canyon Seam portal.

Round trip time:
l .oader haul t ime:0.3 mi les @7 mph x 2 loads:5.14 min. to haul

Loader cycle time :2 cycles/(106 cycles/hr) : 1.13 min, to load

Truck haul time : I .l miles @ 7 mph: 9.43 min.

Total cycle time = 15.70 min.
Number of loads : 10,560 cu yd/10 cu yd truck: 1,056 loads

980 Loader time : (15.7 min) (hr/60 min) (1,056 loads) /13 trucks = 21.2 hrs.
:2.65 days (concwrent with soil placement)

CAT 3308L cost : (S 153. 13/hr) (21 .2 hrs) :

980 Loader cost = ( $ L42.77lhr) (21.2 hrs) =

Dump Truck cost = ( $68.38/hr) (21.2 hrs) (13 trucks) =

Cost Subtotal
Time Subtotal

Soil Placement Cost Subtotal :

Hauling Excess Cut Cost Subtotal -

Filling Borehole Cost Subtotal =

\Urj 2 2 2CI,J1
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